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INTERNATIONAL CONFERENCE ON OCEAN
POLLUTION

MONDAY, OCTOBER 1¢ 1971

UNITED STATES SENATE,
CoymMmITTEE ON COMMERCE,
SuBcoMMITTEE ON OCEANS AND ATMOSPHERE,
Washington, D.C.

The subcommittee met, at 10:00 a.m., in Room 318, New Senate
Office Building, Hon. Ernest F. Hollings (chairman of the subcom-
mittee) presiding.

Present: Senators Hollings, Baker, Cook and Stevens.

Also present: Congressmen Alton Lennon, John D. Dingell, and
George E. Shipley.

OPENING STATEMENT BY SENATOR HOLLINGS

Senator Horrines. Good morning. I am very pleased to welcome you
to the first session of the International Conference on Ocean Pollution,
convened by the Committee on Commerce.

We are delighted, of course, to have our distinguished members of
the committee, Senator Stevens and Senator Cook, and later in the
day, Senator Spong will be along. And we are particularly pleased
to have Congressman Shipley with us, of the Appropriations Com-
mittee, and the former Chairman of the American Oceanic Organiza-
tion.

I hope also Congressman Lennon, the Chairman of the Oceano-
graphy Subcommittee on the House side, and Congressman Dingell
oaif the Fisheries and Wildlife Conservation Subcommittee, will be
along.

Before we introduce our first speaker, T want to extend a special
welcome to the members of the Diplomatic Corps who have shown
the concern to be with us today, especially Ambassador Arguelles of
Spain, Ambassador Botha of South Africa, Ambassador Galvez of
Honduras, Ambassador McComie of Barbados, and the acting Ambas-
sador of Portugal, Charge d’Affaires Matias.

We welcome these gentlemen and other representatives of other
governments, because we are confident that whatever we do here in the
United States will have no effect whatever on the pollution of the
oceans unless similar action is taken by the world community.

As we start this first of a series of sessions on ocean pollution, it
s appro’griate to ask why are we really concerned about ocean pol-

lution? There are over 145 million square miles of ocean surface.

Staff member assigned to these hearings : John Hussey.
(1)
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Seemingly this vast body of water could act as an excellent sink to
absorb the wastes that mankind generates. )

We now know clearly that the oceans cannot absorb all of man’s
" waste. The heavy metals, the oils, the chemical and biological war-
fare agents, industrial and municipal wastes, not only affect man’s
health but they also have a profound impact on the fish, marine mam-
mals, birds, and plant life that inhabit the sea.

In the United States alone it is estimated by the Bureau of Solid
Waste Management—now the Environmental Protection Agency—
that we dispose of 365 million tons of wastes annually. Forty-eight
million tons were estimated by the Council on Environmental Qual-
ity to have been dumped in the sea in 1968. Of course, that figure is
much larger now. Over 1 million metric tons of oil reach the sea
just in the course of transportation by tanker annually. And this
does not take into account the oil from the crankcase of your and
my automobile when it is changed at the service station, from re-
fineries, submarine oil wells, and airborne hydrocarbons from auto-
mobiles, factories and home furnaces and the like.

Gentlemen, we are convinced that a crisis is at hand, that it is a
crisis that not only concerns the quality of pollutants that we are put-
ting into the world’s oceans and the devastating effects, but it is also
a crisis of inattention, incomprehension, and inactivity. Appropri-
ate solutions to ocean pollution can be found at the local, national,
and international levels. But where can we find the people’s atten-
tion? If the world’s great oceans die, then man will die.

We are fortunate to have with us today four men eminently quali-
fied to discuss the problem of ocean pollution from a broad viewpoint.
Captain Jacques Cousteau has traveled all the way from France to
be with us. He is internationally known. His contributions to ocean-
ography and marine exploration are probably better known than any
contributions to oceanography during our time.

We are also very fortunate to have Mr. Mark Morton, the execu-
tive vice president of the General Electric Co. His company is daily
involved in exploring new uses of the seas and improving man’s
ability to work in them. There is no better witness on technology and
technological challenge that the United States now faces.

My oldtime friend, Scott Carpenter, who has been in the space
and under the sea from the Mercury man-in-space project to the man-
in-the-sea project, brings a wealth of knowledge and personal
experience.

Later in the morning Mr. Christian Herter, Jr., Assistant to the
Secretary of State for Environmental Affairs, will be here. He is
directly involved in the United States preparations for the 1972
United Nations Conference on the Human Environment next June in
Stockholm.

We will have as our first witness our explorer and film-maker
friend, Captain Cousteau.

While you take your seat, Captain, I want to welcome to the Com-
mittee Congressman John Dingell who has been Chairman of the Sub-
committee on Fisheries and Wildlife Conservation of the House
Merchant Marine and Fisheries Committee.

These gentlemen of the House, I might say, Captain Cousteau, and
for the audience, have already passed an ocean pollution bill. I think
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it is an excellent bill. We would like to pass it carte blanche without
changing even a word and have it written into law. We have a little
hangup over here on Committee jurisdiction, but we hope that is
resolved.

I hope the testimony that you will give to this committee and to the
Congress generally will point up the importance of this particular
prob'fem. We will be glad to hear from you at this time.

STATEMENT OF CAPTAIN JACQUES COUSTEAU

Captain CoustEsu. Mr. Chairman, I am greatly honored to have
been invited to appear here today, and I am impressed by your re-
sponsibility to talk about the element to which I have devoted my life,
the sea. ‘

The sea, as everybody today knows, is threatened. We generally re-
strain and reduce the scope of the question, the problem that the ocean
faces, by speaking only of pollution. In fact, what we are facing is the
destruction of the ocean by pollution and by other causes.

It is difficult to analyze the sources, but we have to do so if we want
to understand and to react. ‘

My role in this gigantic enterprise is only that of a witness, a
modest witness, who has only one valuable thing to testify about and
it 1s, I think, a unique quality of experience—underwater searching
for more than 30 years.

I am fortunate enough to have shared this 30 years with the same
companions most of the time, companions that have stayed with me
15, 20, 25 years, and that have been diving in most places of the world
since then, joining their observations to mine. So it is really a heap
of observations that I try to analyze and to sum up in a few words, in
a few sentences, today.

The interesting thing is that we have been visiting the same places
often 20 years apart, in the Northern as well as in the Southern
Hemispheres, so we could make comparisons and judge the facts of
damage that was done. ' :

The only trouble is that our observations are subjective. It is im-
possible to quantify the general damage done to the ocean by specific
meausrements, or if we wanted to do so we would need thousands of
such measurements. But the behavior is immediately seen when you
look at one place several years apart, what the trend is, what the gradi-
ent is. We have been doing so not only along the coast, but in the most
remote islands, not only near the surface but in exploring submarines
down to 1,000 feet as early as 1959, and now currently, to 2 and 3
thousand feet. . ‘ .

The figure that I have already given last year I can only confirm.
We believe that the damage done to the ocean since 20 years is some-
where between 30 percent and 50 percent, which is a frightening figure.
And this damage carries on at very high speed. '

I have already been mentioning in articles of communications about
the damage done to the Indian Ocean, to the Red Sea, to the Mediter-
ranean, to the Atlantic. Our latest observations in the Pacific, in Micro-
nesia and New Caledonia and in the Fiji Islands are even more fright-
ening. Everywhere around the world the coral reefs are disappearing
at a very great rate, to such an extent we are not sure we will see any-
thing like what we know now. In New Caledonia, for example, the
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destruction is due partly to pollution, partly due to fishing, and part]
also by manual destruction. There are teams of Tahitian divers witl
crowbars destroying an average of 10 kilometers of reef a week. They
have discovered shells inside the corals, but they have to destroy the
coral to find live shells today. They are sent to museums and shops that
sell them to the public all around the world. So the demand of the
public is responsible indirectly for this constant destruction of the
oceans all around the world.

This is just an example among thousands.

The field of damage done by pollution is immense, as you can see
by just throwing an eye to the American publication “Pollution Ab-
stract.” Thousands of papers are already published about pollution.

But I would like to react very strongly against the belief that before
acting against pollution we must know by research. Scientific research
is very much necessary and must be increased many-fold, as I will tell
later on. But I was very much impressed by a sentence wherein in a
book by the French writer Fenechelon, in a very short sentence speak-
ing of the scientists measuring while the destruction goes on, she
says, “They measure, we weep.”

The action that is now necessary must be taken I think without
knowing, even if we have to make some mistakes, because there is no
time to lose. Otherwise, it will betoo late. _

Some scientists in this country are more pessimistic than I am.
Many of them when they are privately asked think that it is already
too late, that nothing can be done. It is not my opinion, but I am
absolutely certain that we have no time to lose, that we have a race
against time, and that we must all join forces to win that battle.

I am tempted at times to feel satisfied, to see the increasing interest
in the public of these problems, because I remember in 1959 when we
started our action we caused a near scandal, and we unfortunately
were right. But this satisfaction is obliterated by the fact of news from
my three research inits. I put on the left side the bad news and on the
right side the good news. There is good news, but there is much more
bad news than good news today.

One may wonder why so little care has beenh given to the ocean
in the past. The reason is very simple. People have thought that the
legendary immensity of the ocean was such that man could do noth-
ing against such a gigantic force. Well, now we know that the size
of the ocean, although it covers a great amount of surface, the real
‘volume of the ocean is very small compared to the volume of the
earth, and that this water reserve on our spaceship is unfortunately
very small.

By the same token, we know now that the cycle of life is intricately
tied up with the cycle of water, so that anything done against the
water is a crime against life. The water system has to remain alive
if we are to remain alive on this earth. Demonstration has been done
long ago, and there is no reason to expand on this. This is so true
that we have to change completely our minds about what kind of
pollutions there are.

In publications, in conferences, in international units the matters
are generally divided into air pollution, land pollution, and water pol-
lution. In fact, there is only one pollution because every single thing,
every chemical whether in the air or on land will end up in the ocean.
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I have recent figures here about this. T won’t bother you too much,
but one of them is frightening. We know now already that 25 per-
cent of all the DDT' compounds so far produced are already in the
sea. They will all end up in the sea finally. But already 25 percent
has reached the sea—cadmium, mercury, all these problems—I don’t
think I would like to bother you with these figures. But the gereral
phenomenon is that as soon as we discover a new source of pollution,
the producers of the pollutant subsidize another research, a counter
research, and finally they come out with statements that this pollution
is good for you.

So it is very difficult to know the truth from these two sources. It
is obvious that damage is done, but it is difficult to pin down the vil-
lain or villains,

Some of the pollutions are probably more damaging than we
think ; some less. The future will show. But as the Minister of the En-
vironment in Canada told me, the only solution is to require by law
the polluters to keep all the toxical products within their fences. This
is the only attitude to clean the world.

Another reason fur damaging of the ocean or for the deteriora-
tion of the ocean is overfishing. I made some forecasts 2 years ago
saying that the amount of life in the ocean is decreasing rapidly.
The only reason why the tonnage of fish still was going up was the
improvement of equipment, and I forecasted that this tonnage will
still go up for 10 years before decreasing.

I was too optimistic. This year for the first time the world tonnage
of fish has gone down slightly, beginning a curve and announcing a
sharp fall which is going to happen. So the curve I anticipated is by
far not accurate.

The other reason for the destruction of the oceans is unconstant
changes in the environment. Blends are artificially introduced by man
without knowing what they are doing, or other animals are destroyed
3111 order to save another species without also knowing what we are

oing.

I will give you one striking example. The famous starfish has
been responsible for the destruction of the coral reefs. Dozens of
divers make injections of formulae inside the poor animals, and by
doing so they are absolutely not helping the environment. These star-
fish are only doing their job as they have done since the beginning
of the world, and this job is to clean these corals that are in a poor
condition.

Now, all over the world the corals are dying and they are taking

advantage of that situation.
_ Another example in California is frightening. As you know, there
is in California an ecosystem, very simple, that is often cited as an
example—the sea otter, the kelp, the urchin and the abalone. Two
hundred years ago the sea otter was abundant all along the coast of
California. Now, it has been eradicated—almost eradicated in the
south. The absence of the sea otter in the south makes a threat to the
kelp beds by encouraging the urchins to eat the kelp roots, and sea
otters are not there to eat the sea urching and to keep the balance.

Some scientist in despair found out two solutions: One was to
spread chemicals on the bottom of the sea, and the other solution was
to send divers with hammers down to crush the urchins by the thou-
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sands, to kill them on the spot. So any kind of such action—it is a
tremendous waste.

But apart from that, what worries me is to see when we are in
_trouble, the only remedy we can invent is to add another destruction
to the destruction we witnessed. This is really, when we think about
it, a terrible responsibility.

Another thing I wanted to quickly mention, as you know in 1960
several studies demonstrated in 60 years, from 1900 to 1960, more
than 800 species had been exterminated definitely by man. I don’t
have up-to-date figures today, but having put the curve on a piece of
paper it shows that we must pass the thousand species mark in several
years. This is rather frightening, but there is a counter point to this:
each time man has protected a species—and I have examples, strik-
ing examples—a turnback has occurred. Nature is ready to respond
to any kind of action we take with spectacular speed and efficiency.
I name quickly the gray whale, the sea otter. Each time man has really
protected an animal, officially protected an animal, even if it was
near extinction, it came back.

So there is hope if it is not too late.

I am thinking today particularly of the California condor. You
know, it is a hot subject at the moment. There are only 50 of these
beautiful birds left in a small area. There ave several development
companies that want absolutely to get that piece of land, the last
refuge of the condor. If we protect them I'm quite sure that they will
respond to this protection. g

I cannot help feeling that the main reason for the quick destruction
of our planet by man is something that has a psychological remedy.
Man has probably been on this planet since about 1 million years.
Until the start of the industrial revolution—let’s say five generations
ago—man has disposed of only a maximum power of one horse, and
his number and his absence of weapons, of natural weapons, made
him an indentured creature of nature.

So during all these years, this million years, man had to fight
nature. He had no fangs, no protection, soft skin; he had to fight
nature just to survive,

Certainly in five generations because of the industrial development,
we must completely change our thinking, reverse it 180 degrees, and
understand that the only chance of survival is not to fight nature but
it has become to protect nature.

This change-about in our psychology is almost impossible to do
without a tremendous effort. So I believe that the remedy is psycho-
logical. We must clearly become conscious of this change, and then
things can happen.

If we leave the philosophical level and if we come down to the ana-
lytical level, social level, the main responsible factors for the destruc-
tion of the planet are obviously over-population; and not enough has
been done on that subject. And also the fact the law of competition has
not been tamed yet. Competition is sound if it is tamed, if it is orga-
nized. Competition is wild and destructive if it is untamed.

The fact that the international competition has such implications
obliged us—international competition—to stay in the wild.area, un-
tamed. As long as we do not tame this competition by intérnational
regulations and understanding, there will be no hope of controling our
development, switching our technology from quantity producing to
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quality producing, and to apply surgery to an unregulated develop-
mentthat can only be compared to cancer.

Unfortunately, the authorities are so overwhelmed by day-to-day
problems, problems that involve the coming generations are often
put under the pile.

What about the first beginning of a plan? I would like to bring
just a remark to this question: It has been said over and over again
that the cost of cleaning the planet would be for the main nations
about 5 or 6 percent of the gross national product every year. That
is, for the United States, approximately $50 billion a year, which
seems a fantastic lot of money, almost two-thirds of the military bud-
get. So it is the scale of the economy, and the problem is whether to
pay 5 or 6 percent more for everything in order to survive. Peolgle
are pessimistic, saying nobody will accept such raises in prices. My
answer to this is they will. And they have done so at times. The
emergence of the credit card in the economy has raised the general
cost of living in 10 years about that amount with nobody protesting.
The implications of the credit card, they are not by far as great as the
scope of insuring the survival of mankind. The cost of cleaning the
planet will be slightly more than the cost of a credit card, but not
much more.

The remedies that should be applied are the intensification of re-
search, of course. We can estimate the budget necessary in several
ways. One arbitrary way is to say we nced at least 20 times more
money for pollution research than we have now. Another way of doing
it is reform. The total volume of the marine activities in the world
amounts to $450 billion, not encompassing the military expenditures
which takes about 20 to 25 percent. This includes every activity, in-
cluding fishing, transportation, but not the military budgets.

If 1 percent of that money was applied—1 percent is a common
figure for research in big companies—if 1 percent of that figure was
applied to marine research, it would mean that the world would spend
in a year $4.5 to $5 billion for marine research. We are far from doing
so. The share for the United States would be almost $2 billion.

I think today that hardly $600 million are spent. So this is an indi-
cation of what would be reasonable to spend for the United States,
and this is the only way for this country to find supremacy in this
field that it had just up to World War IL

The drop in American research, marine research, occurred sharply
in 1968, and today only applied research can be conveniently funded.
Fundamental research is sacrificed, having the result that funda-
mental scientists camouflage their goals in order to find funds, which
I think is a very poor way of presenting research. The research would
take years before it would bring about results, ana as I said before,
we have to act before we get this research.

The second remedy is to educate the public. Obviously television
1s the best tool but there is another one which is even better—it is the
children. Today the American family is very much influenced by the
children. The kind of education the children get is much higher than
the one the parents got, and a teenager is today the educator of the
average American family. He comes back from school with his head
filled with new facts. and he tells them to his mother—he rarely
speaks to his father about these things, because his father should know
everything—and the mother listens. And the mother speaks about it
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in the evening to the father, and the facts about pollution, about en-
vironment, are penetrating the families through two channels—tele-
vision and school.

I made a census because I am depending a lot on the television
public and I want to know what they think—I made a census of the
average public in the United States, and I found out that 90 percent
of the swwomen are favorable to sacrificing some of their comfort for
the protection of the environment; all the children practically are
ready to do so, and only 20 percent of the men. But the women vote.

I think personally that with these figures in hand, the battle can
be won through the children and the women.

A third point is to persuade the producers. I thought it would be
difficult, I don’t think so now. As soon as the producers understand
that they are not going to be the ones to pay for it they are delighted.

So, the only thing is-to explain to them that they have to make an
effort, but that they can include the cost of cleaning the environment
in the cost of their products as they include the salaries, the raw
material, the taxes, investment, etc.

The fourth point—of course, I will go quickly on these points—
is to establish drastic national and international legislation. The role
of the governments is not to pay for the cleaning of the planet. The
role of the governments is to pay for research and to establish edu-
cation.

We have now a hope with the Stockholm Conference. It is a big
hope because the Stockholm Conference is going to bring about the
greatest amount of thinking on this subject tlrat has ever occurred.
It will be very useful on this level. But we have to be very careful
about the proposals or the resolutions that come out from the Stock-
holm Conference, because the problems unfortunately cannot be
generalized.

The polluting countries are not in the same situation as the non-
polluting countries. To try to find a development at the level of the
United Nations would be burying the entire idea. -

The action before the United Nations has to be ‘diplomatically
acceptable for such countries as Xanzania, so that efficiency cannot
emerge from the United Nations, it is impossible.

Taking, for example, DDT. The DDT problem was brought up.
at the United Nations. Nations like Sweden, the United States, will
take steps on DDT. But the United Nations cannot, because some of
the nations are dependent on it for their crops and for their very sur-
vival today still—and as long as we have not found another way, they
will continue to use it.

So, we have to divorce the good will of the United Nations from
the immediate action taken by the advanced nations.

Another reasons for my proposal, for the proposal I will make in
a moment, is that together with Sweden, the United States is by far
the Nation in which .the public is most aware of these problems—
thanks to school and television.

So, I think that the United States should soon after the Stockholm
Conference invite the 14 or 18 most industrialized nations which ac-
count for 82 or 83 percent of.the pollution to the world, to join forces
here in Washington «nd discuss emergency measures that everybody
will accept so that competition becomes tame again.
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To sum up, I would like also to bring your attention to one point.
It is good to make regulations and laws, but who is going to control
them? It is obvious that the governments or the United Nations can-
not do so, because you cannot have—I don’t know the American ex-
pression for this—we say, “On ne peut pas étre juge et partie”’—and
the other side, “It cannot be judged.”

The best example I know is my own government, the French Atomic
Energy Commission, explaining as to its tests in the Pacific that it
does a lot less harm then wearing a Swiss watch.

As long as the Atomic Energy Commission in any country is con-
trolling itself, it will be wrong. As long as the countries who pollute
are controlling themselves, their air pollution, it will be wrong.

We must delegate this control to an independent agency like, for
example, it is done widely in the world for shipping. The American
Bureau of Ships is not a government agency, it is a nonprofit orga-
nization. Lloyds in England also. So, why not apply to pollution,
which is even more important than shipping, the same method that
has been proved in the past ?

I would like also to emphasize that in all the action to protect the
environment may be an ignorance, or it may be for biased reasons, the
good wil] of the people and mainly of the children are often switched
to useless activities.

For example, on Earth Day, the only thing that was found to do
for the kids was to pick up beer cans. There is a confusion in the minds
of people between pollution which is deadly and litter which is ines-
thetic or inefficient. ‘

One is very urgent; the other one is superfluous. We must put
emphasis on saving the world from poisoning first. Then, we can make
it beautiful. But then only. .

I come here at the moment to switch the good will to the people
against picking up beer cans.

There is a great hope inside for the control of the environment, and
that is NASA’s project Sky Lab, for the following reason: The high
sea outside the national waters is outlaw country. Anybody can do
anything or almost. The regulations about oil spills from tankers are
or are not applied. God knows what happens when night comes. The
chief engineers don’t know what they are doing, because it is easier
for them. Not all harbors are equipped.

So, I find hopes in the role of Sky Lab, You know that NASA has
not found an adequate public support, probably because the man in the
street dreams about the moon, about Mars, about outer space, to a
degree, and he does not see in the long run what good it makes to him.
People tell him that there are technological by-products. He couldn’t
care less. The man in the street wants NASA to be more in himself,
and that is exactly what Sky Lab is going to do.

At long last space research is going to turn their eyes from out-
ward to inward, and to look at our planet and to control and moni-
tor it. Sky Lab to me is able, I know and I have discussed it with
them, I know they have developed tools that enable them to measure
from space the quality of productivity and pollution, temperature
and currents. This is one thing, but productivity and pollution to
such an extent that even a minute molecular hair on the surface of
the ocean, left the night before by a ship, can be identified by a satel-
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lite, analyzed, and by the nature of the oil it can determine, the cop
responsible can be found out.

So, Sky Lab Two, not One, can become the police in outer space
that we need to keep us in line and to protect future generations.

Senator Hor.Lings. Captain, thank you very much.

It is very exciting to contemplate the thought that while we are
trying to withdraw as policemen of the world, we might end up as
the environmental policemen.

I want to welcome Congressman Lennon here, the chairman of the
Subcommittee on Oceanography of the House Merchant Marine and
Fisheries Committee.

We are very glad to have you with us.

I am going to limit myself. Let me ask just this: suppose you keep
on making pictures and we keep on talking and nothing happens.
Twenty years from now, where will we be at this rate of ccean pollu-
tion? You say in the last 20 years, the best estimate you can give
is that sea life has been destroyed at a rate of 30 to 50 percent, and
this destruction is continuing on an increasing rate.

Let’s say we do nething, other than just talk and keep having hear-
ings, What happens?

Captain Cousteau. The figure I gave is probably even optimistic.
I have talked to the scientists, many of the biologists, and their latest
findings seem to show that the rate of metabolism of carbon in living
matter in the ocean is even much lower than was anticipated before,
which would mean that by destroying the living stock in the ocean
before it can be restored may take not a few years, but many thou-
sands of years. '

So, we are running into an entirely new ficld of understanding of
the life cycle in the sea that has always been extremely fragile, and
now that it is submitted to stress it collapses.

So, life in the set has always been fragile, it seems that the animals
that have succeeded in going out of the sea and who have called on
land, because of fighting over the difficulties they have encountered on
land, have developed a strong resistance, and a strong resistance I
think has becn harmful to man, which is the most resistant of them all.

But when you return to the sea like whales and dolphins—for
example, there are epidemics among animals like killer whales that
make tremendous damage to the packs. They are found back in the
progeny of the sea when they reenter the sea, it seems to me.

To answer your question, I think if nothing was done today, maybe
30, 40, or 50 years would be the end of everything.

Senator Horrines. I was afraid you would say that.

You also testified that some 14 nations were responsible for about
83 percent of the pollution. Later on, I want you to give a list of those
14 nations to the committee. You think that is the way to approach it?

Captain Cousteavu. I think so.

Senator Horrings. But it has been measured that only 14 nations
contribute about 82 or 83 percent? : _

Captain CousTeAU. I can’t remember whether it is 14 or 18 nations,
but it is less than 20. This club of polluters could later on be enriched
b})lr naltt{:ms that develop, and because of their developmerit will join
the club.

But at this time, I think it would be better first off to get results
with a small number of fish. |
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Senator HorLixes. We only have a limited time since we have other
distinguished witnesses.

Senator Stevewns. Captain, you mentioned this competition in the
area offshore beyond the national jurisdiction. Have you ever taken a
position on the extension of national jurisdiction for the purpose of
concentration of pollution control, suc?l as Canada did recently?

Captain Cousteau. No; because I have never seen yet, the proposal
that would appeal to me. The only way to extend the joining of the
States would be to take the earth, and divide it in equal parts and
giving the responsibility—not equal parts but logical parts, and give
the responsibility—not giving the sea to the nations, but the sea being
the property of the United Nations as it has been decided, the United
ais}tlons gives a mandate to such and such nation, to shore-police in

is area.

Senator STevexns. I know you have been to my State of Alaska and
made a very beautiful film concerning cur salmon. We are quite wor-
" ried along the lines that you have mentioned over this vacuum-
cleaner type fishing gear that some of the large fishing nations are
using in the North Pacific, and we apparently have no way at all to
control it although We do control our own fishermen.

You said that you felt that out of the 1 percent of the money that is
spent for marine research, and you estimated that to be about $4.5 to
$5 billion, that the United States share weuld be somewhere around
$2 billion?

Captain CousTrAU. A little less.

Senator SteveNs. I find it hard to believe in view of the impressing
achievements of the economies of Japan and Germany today that
almost half of the total load would be on this country.

Captain CousteaU. It is about what it is today. If you sum up the
monies spent in marine research by all the countries around the world,
you are spending about half of it. That is how it is today.

Senator Stevens. I misunderstood your comment, then. You say
that we are spending about half of the amount that is spent today. So,
if it was increased to $4.5 to $5 billion—— .o

Captain CousTEAU. I extrapolated. Maybe it could be changed. But
if it was extrapolated, it would mean for the United States a little
more than $2 billion, so I said a little less, in order to make a small
change. But no less, it is so much more.

Senator STeveNns. One last question for me, you mentioned that you
have been back to some place that you have been 20 years ago.

Captain CousTEAaU. Many places.

Senator SteveNns. And that in certain instances, you found specifi-
cations of increased pollution in terms of your activities. Could vou
tell us any one in particular that sticks in your mind

Captain Cousteau. Certainly. For example, the simplest one for me
because we see it every year is the Mediterranean. In the Mediter-
ranean, shore-life has practically disappeared. It was very abundant
when we started diving, and today you can barely see a fish 8 inches
long and very rarely. Sardines are very rare and only in the arvea of
Gibraltar. The factories are closing down. The price of lobster is sky-
rocketing because it is almost impossible to find.

Another example, Madagascar, that is a very remote place. The reef
on Madagascar and also the Isle of Araba are frankly dead today. The
Seychelles Isles in the Indian Ocean, also. We went there 15 years
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apart, and we found a terrible difference. When we dive in the open
ocean, for example, in the Sargassa Sea, where the water—I measured
visibilities of a hundred meters in 1942 during the war, and recently
we came back to the same area and we had hardly a hundred feet
instead of a hundred meters, this is open ocean, far away from the
coas}t, far away from any kind of normal introduction of minerals or
earth.

What else? Well, I can give you examples of that sort all the time.

Senator Stevexns. Did you test any of those fish in the deep ocean for
mercury by any chance?

Captain Cousteau. No; we don’t. We don’t because if we begin to
measure mercury, why not cadmium, why not everything else, head,
et cetera? So, I rely on the figures that come to me.

As you know, mercury is highly questionable. It has destroyed the
lakes, right? But in the sea, I am not so sure that mercury is respon-~
sible for the accidents. After all, this is not a problem. Each time you
want to put a finger on one cause. The aim is to eliminate all possible
products from the effluents. That is feasible. That is Jack Davis’ idea.
Keep your toxic substances inside your fences. That is the only solu-
tion, whether it is mercury, lead, deterrents, everything else.

So, the technology may help. A certain part of the youth is very
often accusing technology or the technological world as being respon-
sible for its own destruction. That is not true. It is the misuse of tech-
nology. Technology is the only way to overcome the danger.

For example, I have been very interested in seeing experiments made
“in the United States and some other places to use the phosphates and
nitrates from the effluents to filteralize areas, not only in the sea but
on the land, and it works very well.
thl)leEe are always ways of using for the good what is now used for
the bad.

For example, the nuclear waste, I have not talked about that, but I
could, it is a hot subject, let’s face it, the manufacturers of nuclear
plants claim, with some reason, that their plants are cleaner than the
fossil fuel plants. It is true that it would be even more true if assur-
ances were given to the public of what is done with the effluents and
with the waste.

We know now that there are ways to dispose of it that cost a little
more. So; who is going to pay for that little more? That is the only
point, Whatever the cause, we always find out who is going to pay for
that little more, That is the only question.

Senator Horringss. Senator Cook.

Senator Cook. Thank you, Mr. Chairman.

Captain Cousteau, before I ask any questions, I feel compelled to
say that if 80 percent of the women in this country, and if 100 percent
of the children, are very dedicated and have a strong desire to solve
this problem, and would be perfectly willing to ask of themselves and
of their Government to make this contribution, I feel that probably
one of the greatest contributors to that has been your activities. I
think in this regard, our country owes you a great deal of gratitude in
regard to what our children and many grownups have been able to see,
through your research and through your efforts.

I feel that cverybody on this committee, and everybody in this room

would agree with that.
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I think one of the most amazing things that you said, and I would
just like to repeat it, is that we have finally gotten to the point in the
history of man where we are no longer in that long, hard, and arduous
fight against mother nature, but we are now in a fight to preserve
mother nature. This does take a degree of education, does it not,
Captain? ’

aptain COUSTEAU. Yes.

Senator Coox. There has been no question about the fact that one
of our prime responsibilities in the development of man, in the
development of all of the things all of us in the world now use has been
a dedication over the many, many hundreds of years to compete with
mother nature and to conquer mother nature. What you are saying is
that the real cure to the environmental problem is for us to understand
that our job now is to salvage mother nature. We must now turn 180
degrees. Is that true?

Captain CousteaU. I would add to your statement, which is abso-
lutely true, that we are facing a formibadle enemy in this field. It is
the hunters. The hunters are the peers of that known tradition, and
they feel compelled to carry on the courageous fight of man against
nature that was true for a million years, and to convince these people
that they have to leave their gun on the wall is going to be very dif-
ficult—very difficult.

Senator Coox. Let me ask you one last question.

As we talk, I think one of the other remarkable things you said was
that we should not delineate pollution. We should put one mark on it,
and not segregate it into earth, air, and water, but understand that the
recipient of most of it is the water.

Do you think one of the things we should also move toward is the
consideration of legislation for the complete pretesting and preclear-
ance of chemical substances before they are allowed to be introduced
into the environment from the aspect of all three ?

Captain Cousteau. I think we should be able to drink efluent and
to breathe any agent. As long as we cannot do that, we are in trouble.

If the exhaust were containing CO., we could take a bite of it with-
out danger. But right now, the exhaust of cars can cause suicide. So,
it is a good example of what we are putting in the air.

Senator HoLLings. You talked of Sweden and the United States.
These other remaining 12 to 16 nations that are the principal polluters,
what is their attitude?

Captain Cousreau. It varies. But it is coming with, I say, a time
difference of 2 years, about 2 years. Japan and most of the European
countries are following the path of the United States, but they started
later. Japan has more of these problems than you have, and certainly
realize it and there is a tremendous action in Japan now, a very recent
one. They are going to make a strong effort, and they are willing to do
so, providing competition is fair. It is always the same thing.

In Europe, as you know, Sweden is doing a lot, France has created a
Minister of Environment, England just did create a Minister of
Environment. ‘

Canada has done so.

There is really hope that something can be done.

Russia—there is a question mark, because they have claimed—I
remember in 1959 they claimed very hard that they would never dump
nuclear waste in the oceans, and I think they have not done so. But

74-466—72——2
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for the other fields, their attention against pollution which was pretty
strong in 1955 to 1960 seems, according to the informations that I have
which are scarce, to have dropped to a certain extent since the
emphasis today is on Siberia. In Russia, everything is for Siberia.

I think that they have abandoned a little bit their position of strong
antipolluters. But ideologically, they are obliged to be on our side.

So, I don’t think it would be difficult to get them in.

Senator Horrings. Congressman Shipley ?

"Mr. SureLey. Thank you very much, genator.

For the sake of time, I would just like to commend the gentleman
for his statement, and I think all of us would agree that probably the
biggest problem that we have islack of research.

I think a very basic example that you gave in your testimony when
you referred to the sea urchin, that right now the only solution we
have is the more destruction to solve the problem.

I think this is a very good point that you brought out. I feel that
the major pollutants, as far as the countries are concerned, the less
than 20 that you said, need something that we have not had in the

ast.
P I feel industry would be more than willing to cooperate. They have
spent vast sums in this area, but I think we need some direction of
beginning a program to solve the problem—just some guidance from
these countries involved.

Do you feel this would be one of the main ingredients that we would
need to solve this problem ?

Captain Cuustrav. I think that we are going to make mistakes, but
we must act quickly.

I think the list of priorities should be revised according to the
results of research. But without waiting, a list of priorities must be
be made now, and then revise them every year. '

Mr. Smrergy. I also appreciate your remarks with regard to the Sky
Lab, Captain. This is under my subcommittee on the Space Appropria-
tions Committee, and frankly, I had never really heard any testimony
from the space agency relating this project to the way you explained it
today. I do appreciate this.

Captain Cousteau. I am conferring with NASA on the 22d, this
Friday, about that.

Mr. SurerLey. I certainly appreciate talking with the gentleman.

That is all, Senator. )

Senator Horrinegs. Mr, Dingell ?

Mr. Dixcern. My very good friend and colleague has to return to
the House, and Task that he be recognized before me.

Senator Horrinags, Certainly.

Mr. Lex~on. I thank the distinguished Chairman for the invita-
tion to hear our internationally known special guest today.

Did I understand you to say, sir, during the decades of the fifties
and sixties, there were a suvstantial number of oceans endangered
species that became extinct ?

Would you recapitulate, or give that figure for my memory, give a
ballpark figure?

C};ptain Cousteau. This encompasses all species, not especially
marine species, species that disappeared from the earth.

It is a Russian study from a Russian behavorist that was published
in English. I don’t have the reference here today, I am sorry. But I
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studied this 4 years ago, and it gave the curve and the number of
animals and the name of the animals that have disappeared from 1900
to 1960. :

From this study, which was very serious, I have on my own specu-
lation made a curve, because there were a number of dates in the
paper, I made a curve of how, how it was going up. It means that
every year more species were eradicated.

It was frightening. Birds, mainly.

Mr. Lexvox. Did they by any chance include any of the species of
marine animals, mammals?

Captain CousteaU. There are not many mammals that have actually
disappeared.

Mr. Lex~ox. The curve is still that way at this point in time?

Captain Coustrav. I beg your pardon?

Mr. Lexxox. The curve is still in the direction, we are still losing ?

Captain Cousteau. For some species, we are losing.

For others, we are gaining. Gray whales are coming back very well.

Mr. Lexvoy. What nations are there in the world of the 14 to 18
that you described as being the greatest contributors to ocean pollu-
tion, have laws which spemfically prohibit certain types of ocean
dumping or either transporting from the Nation’s shores certain types
of materials to be dumped in our oceans?

Captain CoUusTEAT. To my knowledge, none has any serious such.

Mr. Lexxox. I assume you know that legislation has been passed by
one of the branches of Conrrress very definitive and strong legislation
in that direction. Are you familiar with that legislation ¢

Captain Cousteav. I am not quite familiar with it.

T have heard of it as well as the action taken by 17 States in this
country, et cetera.

Mr. Texnox. As one of the 18 nations which will move in the divec-
tion, won’t this cause the others to move strongly to prohibit ocean
dumping?

C‘Lpt‘un Cousteaw. I think I said so.

I agree at the moment that the United States is not doing enough,
but it is doing more than the others.

Mr. LensoN. We are not doing enoufrh until we pass strong
legislation.

‘Senator Horrivas. Mr. Dingell.

Mr. Drxcern. I want to thank you very much for the courtesy that
has been extended to me today, and for the privilege of being able to
participate in this meeting.

I also want to commend you for what you are doing here today. My
good friend, Congressman Lennon and I came oyer here with a matter
of partlcuhr interest. I would like to join him in expressing concern
over H.R. 9727, which in our view is a rather fine piece of lemslatlon,
dealing with the dumping of materials into the oceans, coastal and
other waters, and for other- purposes.

Mr. Lennon and I, and our stafls, and our colleagues in the House,
have put literally hundreds of hours into developlnor what we regard
as the best possible piece of ocean pollution and ocean dumplncr
legislation.

I was particularly interested to hear Captain Cousteau allude to
the need for research into the overall health of the oceans, and I was
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pleased to note that we had anticipated his concern on that point by
providing a research section.

Of course, we have provided in addition to that, in addition to the
dumping section, and that section just alluded to a very fine section
related to authority for the Secretary of Commerce acting in his
capacity as the chief officer of the department in which he exists,
appropriate provisions for the establishment of marine sanctuaries,
areas of particular ecological and environmental concern.

Captain, I have been long an admirer of yours, the very distin-
guished work you are doing in this area. I just wanted to ask what
might be a question that might tend to bring the matter closer to home.

You have expressed general concern over the overall welfare of the
oceans. I think perhaps we might bring the matter a little closer to
home by taking a look at some of the major bodies of water that have,
for all intents and purposes, ceased to be of ecological and environ-
mental value.

The Black Sea, as I understand it, became a dead sea about 4,000
years ago.

I understand that now both the Baltic and the Mediterranean are
anticipated to be in the same kind of trouble, whereby conceivably by
reason of pollutants and damage of that kind, they might perhaps die
very shortly.

Do you have a comment you would like to make on that, sir?

Captain Cousteav. I fully agree. The Black Sea is dead below the
level of the Bosporus Straits. In the upper layer there is some life
because water is flowing into the Black Sea from the Mediterranean as
well as the Atlantic water is flowing into the Mediterranean. So there
is a refertilization of the Mediterranean first by the Atlantic, and in
a much lesser degree, of the Black Sea by the Mediterranean.

Nevertheless, what is happening now is under the level of the Straits
of Gibralter for the Mediterranean, and the Bosporus for the Black
Sea and for that matter, for the Red Sea. Below the depth of these
three straits, there will be nothing alive anymore.

I made hundreds of dives with exploration submarines in the Red
Sea, and there is practically nothing left.

IThg Mediterranean is the same thing, and the Black Sea, it is done
already. :

So, yes, we are faced with that type of thing. If the surface of these
seas were dead, the pestilence would raise up, and people would have
to abandon the coastline for many months. It would be unlivable. So
the only thing that avoids the seas from becoming infested, is life.

Mr. DinceLn. Captain, there is another matter that I think you
might address yourself to. :

I understand there are two conferences, international conferences
next year relating, one to mammals and, two, to the general condition
of the ocean seas.

I wonder if you would like to give some suggestions, perhaps
through this gathering today, to those two meetings with regard to
steps that could or should be taken by nations generally and inter-
naticz)nally, to protect the sea and to protect the living resources of the
seas?

Captain Cousteau. My opinion on this is that—it is only an opin-
ion—my opinion is that legislation is not—international legislation is
not going to come from the conferences. The conferences that you are
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talking about are going to bring in information, bring in discussions,
and the resolutions that will come about will be meaningless, as usual.

Nevertheless, they will bring in a lot of very useful information so
that the ministers of a small number of nations can elaborate some-
thing that has sense.

I do not believe that the conference can come about with an enlight-
ened proposal. I do not believe it. I think that this belongs to the
leaders in small numbers.

Mr. DinerrL. Mr, Chairman, thank you very much for the courtesy.

Senator Horrines. Thank ~ou very much, Captain Cousteau.

I have had the pleasure of fistening to witnesses for 5 years in the
Senate and 20 years before making a living, and you are the best-
rounded witness I have heard. I am sure this committee could really
examine you with benefit throughout the entire day. We will excuse
you now. .

The next witness will be Mr. Mark Morton, Vice President and
Group Executive of the General Electric Corporation.

Mr. Morton, you can come forward.

I am going to make your biographical sketch a part of the record.
Suffice it to say it is one of the most outstanding in the field of aero-
dynamics and engineering, and I know you personally as being one
interested in the ocean, an expert diver in your own right, and that
your company is environmentally concerned.

This committee wanted to have a spokesman from one of the large
American industries that is environmentally oriented and concerned,
particularly as regards pollution and the development of technolog
and the challenge being given technology at this time.

Mr. Morton, we welcome you, and we will be delighted to hear from
you at this time.

(The biography follows:)

BIOGRAPHICAL SKETCH OF MARK MORTON

Mr. Morton is a Vice President of the Genera! Electric Company, and is the
Group Executive of the Company’s Aerospace Group, comprising five Divisions
and 40,000 people.

Mr, Morton was graduated from New York University with a degree of
Bacheloy of Science in Aeronautical Engineering, and received a degree of Doctor
of Engincering (Hon.) from Rose Polytechnic Institute.

Mr, Morton joined the Philco Corporation after graduation and later served as
an aeronautical engineer with the Engineering Division of the U.S. Naval Air-
craft Factory, Philadelphia, Pennsylvania, as a designer of aircraft and aircraft
engines.

From 1937 to 1939 he was self-employed as a consulting mechanical engineer
in the development of electro-mechanical devices and special instruments, He
then returned to the Naval Aircraft Factory serving as an aeronautical engineer,
performing aerodynamic investigations. He was later promoted to Supervisor,
Experimental Design Group, engaged in the development of pilotless aircraft and
guided missiles,

In 1944, Mr. Morton was transferred to the U.S. Naval Air Modification Unit,
Johnsville, Pennsylvania, later renamed the U.S. Naval Air Development Center,
serving in the position of Head of the Airplane Design Section of the Engineer-
ing Division, where he received a personal commendation from the U.S. Navy
for outstanding service during World War II. s

Continuing his service at this U.S. Naval Center, in 1948, he was appointed
Head of the Airframe Branch of the Pilotless Aircraft Development Laboratory,
and in 1951, he was promoted to Chief of the Engineering Division of the
Engineering and Development Services Department, responsible for the design,
development, testing, and evaluation of special aircraft, pilotless aircraft,
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guided misgiles, and a wide variety of mechanical, electro-mechanical, and elec-
tronic devices and systems.

In 1956, Mr. Morton joined the General Electric Company, Missile and Space
Vehicle Department, Philadelphia, Pennsylvania, as Manager, Project Planning
and Review, for the Mark 2 and related re-entry systems programs for Thor and
Atlas. He was appointed to the position of Manager of Projects in 1958, and
Manager of the Re-entry Systems Product Section in 1961, responsible for the
program management of such programs as the Mark 3 and related research and
development and operational re-entry systems for Thorte and Atlas; research
re-entry recovery systems; recoverable satellite re-entry systems; space power
systems ; and tactical missiles.

In 1962, Mr. Morton was appointed General Manager of the Re-entry Systems
Department, Philadelphia, Pennsylvania, adding to the foregoing such research
and development and operational re-entry systems programs as the Mark 6 for
Titan II; the Mark 12 for Minuteman II and IIXI; research and target re-entry
systems ; and Biodatellite and special satellite recovery systems.

In January, 1968, Mr. Morton was appointed General Manager of the Missile
and Space Division, with headquartersin Valley Forge, Pennsylvania, responsible
for development of space and re-entry systems, and related integration and sup-
port, on such programs as Nimbus, Apollo, Manned Orbiting Laboratory, Re-
entry Systems, Recoverable Satellites, and associated scientific and technologi-
cal developments.

He was elected a Vice President of the General Electric Company in the year
of 1968, and in June, 1969, Mr, Morton was appointed to his current position as
Group Executive, Aerospace Group, General Electric Company. In this capacity,
in addition to the space and re-entry systems just described, his responsibilities
include Aireraft Control and Instrumentation Systems; Airborne and Ground
Radar Systems; Earth Resources, Environmental and Communication Satellite
System ; Environmental Technology; Socio-Economic Systems; Urban Housing
Systems; and Ocean Systems. His Aerospace Group compromises the Space
Division, Re-entry and Environmental Systems Division, Aircraft Equipment
Division, Electronic Systems Division, and Aerospace Programs Relations Divi-
sion. He has received the NASA Public Service Group Achievement Award in
1969 in connection with the historic flight of Apollo 11.

Mr. Morton has received many awards for his work in community affairs,
urban problems, and small business support, such as the Federal Bar Associ-
ation Award in 1967 for his work in community and youth education programs;
the Philadelphia Cotillion Society Award in 1967 for this efforts in behalf of
disadvantaged youth; the NEMA Award in 1968 for his work with the schools
and minorities; and the Small Business Administration Award in 1969 for his
leadership in developing community programs and minority-owned small busi-
ness. In 1970, he received a commendation from President Nixon for his out-
standing leadership on social and economic problems and his efforts to provide
full opportunity to all Americans.

Mr. Morton is an Associate Fellow of the American Institute of Aeronautics
and Astronautics, and a member of the American Ordnance Association, the
Armed Forces Communications and Electronics Association, the Air Force His-
torical Foundation, the National Space Club, the American Astronautical So-
ciety, the Association of the United States Army, the Air Force Association, the
Navy League, the Electronics Industries Association, and the National Security
Industrial Association. He is member of the New York Academy of Sciences,
and of the Science Advisory Committee of the Alabama Space and Rocket
Center. He is Chairman of the Board of the Sea Space Symposium,

STATEMENT OF MARK MORTON, VICE PRESIDENT AND GROUP
EXECUTIVE, GENERAL ELECTRIC CO.

Mr. MorToN. Mr. Chairman and members of the committee:

I want to say at the outset that it is a great honor for me to join
with such dedicated pioneers as Jacques Cousteau and Scott Car-
penter, under the auspices of Senator Hollings’ Subcommittee on
Oceans and Atmosphere, in expressing my views on how to make wise
use of the ocean while preserving the integrity of that environment.

I have a deep conviction that substantial economic and social bene-
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fits can be realized by developing our ocean resources, improving ocean
transportation and trade, and successfully competing in the world
market. At the same time, it is essential that we consider the problems
of pollution which have accompanied our efforts to exploit resources
and expand trade; therefore we must plan our ocean program to safe-

uard against further ecological damage, as well as to make lasting
Improvements in the quality of our ocean environment.

My concern about our ocean program is based on many years of
personal interest and involvement with ocean development. My com-
pany (General Electric) has, for a considerable period of time, been
developing and manufacturing a diverse range of ocean products such
as marine turbines and ship propulsion drives, nuclear submarine
power plants, sonar systems, equipment for the offshore petroleum
industry, advanced diving equipment, undersea laboratories, ocean
data buoys, shipboard waste pollution treatment equipment, and oil
pollution treatment equi{)ment. This experience in oceanic work, as
well as in a high-technology aerospace business, has provided some
valuable insights about the necessary ingredients for successfully im-
plementing a broad national ocean program. I would like to share
these insights with this committee.

It was just 10 years ago that the National Academy of Science and
the U.S. Navy focused attention on the importance to the United
States of oceanic activities and marine resources. Since then, we have
witnessed a rapid development of ocean technology. Man has in-
creased the depth of a suitably equipped free diver from 200 to 1,000
feet in the sea and to almost 2,000 feet in. a chamber ; he has lengthened
his stay in the sea from hours to months by use of undersea habitats
and laboratories. Decp submersibles have explored the continental
shelves and touched the bottom of one of the deepest ocean trenches.
Offshore oil supply has steadily increased and presently provides 18
percent of the U.S. demand. Exploratory oil wells are now being
drilled in more than 1,600 feet of water, and undersea production sys-
tems are being developed to operate in 2,000 feet of water. Containeri-
zation has provided considerable progress for the shipment of cargo,
and the world’s tankers have grown in size from 70,000 to 400,000 tons.

In conjunction with this progress, we have also witnessed an in-
creasing degradation in the quality of the marine environment be-
cause of contamination from oil spills, pesticides, industrial pollut-
ants, and shipboard and municipal wastes. Clearly, we have not taken
full advantage of our technological capabilities n attacking marine
pollution. I will have more to say about this later.

Recognizing the national need, Congress enacted the “Marine Re-
sources and Engineering Development Act of 1966” and as a result
a Commission was formed to draft a national plan for the wise use
of the sea. Under the able leadership of Dr. Julius Stratton, the Com-
mission submitted, in 1969; to the President, the Congress, and the
Nation, a report titled, “Our Nation and the Sea.” The strength of the
Commission report is in its breadth of conception, and its usefulness
and relevance today is as great as it was 2 years ago.

Subsequently, in 1970, the Reorganization Plan No. 4 established
the National Oceanic and Atmospheric Agency (NOAA) within the

U.S. Department of Commerce.
- NOAA was created to improve man’s comprehensive, use, and
preservation of the ocean’s physical environment and its living re-

¥
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sources. I believe that these three purposes, understanding, using, and
preserving the ocean, should be balanced in the best national inter-
ests. From this view, understanding the ocean consists of research and
exploratory studies to establish a base of knowledge about oceanic
life, physical and chemical processes, ocean-atmosphere interaction,
and the mechanisms of marine environmental pollution; using the
ocean involves a national assessment of marine resources and their
distribution, and the development of tools and techniques to improve
the extraction and recovery of oil, chemicals, minerals, and the har-
vesting of living resources for food and medicine. Future uses of the
ocean 1nclude extraction of energy and the establishment of commu-
nities on the surface of and under the sea. Preserving the oceanic en-
vironment consists of the development of technologies, equipment,
and management techniques to prevent and reduce damage to the
physical and biological environment of the oceans and the coastal
zone from the deleterious effects of pollution as well as from such
destructive natural events as hurricanes and tidal waves.

The funding to NOAA is woefully insufficient, and this is delaying
the initiation of projects needed to acquire a basic understanding of
ocean processes and the mechanisms of pollution. There are similar
serious deficiencies in the national programs for using the ocean and
preserving its environment. Recognizing these financial inadequacies,
remedical steps were presented in Bill S-1986, “A Bill to Foster a
Comprehensive, Long-Range, and Coordinated National Program in
Marine Science, Technology, and Resource Development, and for
other Purposes,” introduced by Senator Hollings. Implicit in the
bill is the understanding that wise use of the ocean will require a
partnership of government, universities, and industry in a rival new
program.

'To obtain a better perspective of the present state of marine affairs,
one must understand that we have truly entered an era of interna-
tionalization of resources. The human and natural resources of all na-
tions have become economically available. For example, through
marine transportation, iron ore from Peru or New Zealand together
with coal from Austria and Canada, and oil from the Persian Gulf
and Indonesia, are all utilized to make steel stock and plate in Japan
for building the World Trade Building in New York City.

Mr. C. W. Robinson, president of the Marcona Corporation, one
of the largest suppliers of iron ore to Japan, has referred to an “illu-
sion of distance” in making the point that using large ocean bulk
carriers and modern technology substantially reduces the cost of
marine transporation in comparison with land transportation.
Hence, with 130,000 ton bulk carriers and suitable loading facilities,
Brisbane and Tokyo are closer to Los Angeles in cents per ton-mile
than is Fresno, California. The use of large ocean carriers and the
construction of deep port and harbor facilities have contributed sub-
stantially to the soundness of Japan’s “island economy” through the
internationalization of resources.

In addition, one must consider the huge financial and human re-
sources of large multinational corporations, in order to visualize the
world marketplace in which the U.S. must compete.

Against this background there are many promising areas in which
the Nation could become engaged, such as food sourcing; transporta-
tion, mining, oil, necessary research, and recreation which is itself
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a very large and attractive field. I have selected and will examine
three oceanic projects which promise to have a profound influence
on U.S. employment, economy, resource utilization and environ-
mental quality. They serve to highlight the key concepts I wish to
express concerning the formulation and implementation of a strong
national ocean program. The three projects are: (1) ‘the timely de-
velopment and use of liquefied natural gas carriers; (2) the develop-
ment of large, multipurpose offshore platforms, and (8) the large-
scale monitoring of the ocean environment, leading to its proper
management and control.

The role of liquefied natural gas (LNG) in the world energy
market is projected to grow rapidly in the seventies. This growth is
dependent upon the availability of the special ships and terminal
facilities required to transport and store the gas (as a cryogenic
fluid for minimum bulk). Present annual demand for gas in the
United States exceeds the supply. If the demand continues to grow at
a projected average annual rate of 3.2 percent, a domestic shortage of
twelve trillion cubic feet of natural gas will result by 1980. This
shortage, equal to almost one-half of the present domestic supply and
equivalent to 12 percent of the projected total U.S. primary energy
consumption in 1980, must be obtained from foreign sources. The
surge in the use of natural %as is due to this relatively pollution-free
characteristics, the availability of gas transmission systems in the
U.S., and the fact that changeover from coal or oil to gas-fired sys-
tems is simple and inexpensive. A dditionally, the petroleum-produc-
ing countries of the world are no longer willing to flare gas from oil
wells. Many of these nations are introducing laws that require the
storage or the reinjection of the gas into the well.

The means for adequately economical ocean transportation of such
large quantities of gas do not exist in the world today. There are
currently LNG tankers. However, new LNG ships must be built that
are larger and faster. Because LNG taukers must be capable of con-
taining the liquid gas at minus 259 degrees Fahrenheit for volume
reduction, they must be equipped with special cryogenic tanks, pumps,
compressors and piping, in addition to new and efficient propulsion
and reliable navigational systems. In the U.S., the needed technology
end trained personnel arc available. However, there is a lack of na-
tional commitment to this goal, essential to the transfer of technology
and personnel into a competitive shipbuilding program. Presently the
lead for the new LNG tankers has already been taken by other nations.

Almost two decades ago, Dr. Hisashi Shinto, Executive Vice Presi-
dent of Ishikawajima-Harima Heavy Industries Co., Ltd. (one of the
world’s largest shipbuilders), was assigned the responsibility for reor-
ganizing the Japanese shipbuilding industry. For their major ship-
building accomplishments which followed, considerable credit was
given by Dr. Shinto to the National Bulk Carriers Corp. of the United
States for introducing into Japan American technology and efficiency
for building ships on a standardized mass-production basis. In addi-
tion to the funding of technology, Japanse governmental subsidy was
obtained to insure the continued growth of their shipbuilding indus-
try. Mr. C. W. Robinson has pointed out that the subsidy is in the form
of special low prices for ship construction steel, combined with attrac-
tive sales financing provided by the government.
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As with mass-production shipbuilding, the United States has the
technology, materials and trained personnel in the relatively new field
of cryogenics. The space program and other industrial applications
of liquid gases have established the technological base. However, the
application to these new larger, faster LNG carriers is being left to
other nations such as Japan, France, Norway, Sweden, Italy, and
Spain. The opportunity to apply this technology to the construction
of LNG carriers is especially attractive to the United St. tes because
of the size of our domestic demand for LNG. Because the new LNG
ship is highly sophisticated and new technology and expensive ma-
terials are used in construction, the total ship cost is less sensitive to
labor rate differentials. Projections indicate that by 1980 34 LNG
carriers of 120,000 cubic meters capacity will be needed to service the
United States, at a cost of between $80 and $100 million per ship. Add-
ing to this cost the capital expenditures required for LNG plants,
terminals, and storage, the total U.S. investment in the 1970’s would
be about $6 billion over about 10 years. The projected size of this
effort offers tremendous opportunity for large scale employment of
both technical and nontechnical workers,

The ‘second major ocean development expected to emerge in the
seventies is the construction of large offshore platforms or “islands.”
Use of these offshore facilities has been considered for deepwater port
terminals, and as a solution to geopolitical siting problems for power-
plants, airports, industrial centers and, ultimately, complexes of these
services. The pressures of population growth, industrial expansion,
and pollution are now forcing coastal communities to look offshore for
relocating many of their land-based facilities.

Construction of offshore deepwater ports and terminals would en-
able us to handle giant containerships and supertankers, thus greatly
improving the U.S. comnetitive trade position. There are about 700
large vessels in the world that have drafts too deep to enter U.S. ports.
Our two “deepwater” ports at Long Beach and Seattle are the only
U.S. ports that can accommodate 100,000-ton vessels. In other coun-
tries there are 50 harbors than can handle 290,000-ton vessels. Because
of the high costs and the disruption involved in deepening and widen-
ing channels to our existing ports, the offshore man-made island con-
cept israpidly gaining favor.

Other uses for man-made islands might include sites for industries
requiring large amounts of cooling water, such as chemical plants,
powerplants, and oil refineries. The ocean can easily dissipate the waste
heat without significant ecological damage. In addition, offshore
powerplants can provide coastal cities with desalination as well as
energy. Major industrial contributors to urban pollution and noise,
such as refineries, chemical plants, and airports, could be moved off-
shore in order to “clean up” and beautify the urban environment and
make the citics a healthier place to iive. The plan for moving these
industries offshore should provide for the eventual incorporation of
highly effective effluent and waste handling systems to control pollu-
tion of the ocean, and to eliminate the possibility of atmospheric con-
tamination being brought back to coastal cities by prevailing winds.

Large-scale offshore projects will provide gainful employment to
those in the under-utilized urban labor force of the coastal megalopo-
lis. Today 86 percent of the country’s population lives in the coastal
States, and 43 percent live in the counties bordering our coastlines.
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Clearly, national priorities for ocean development should emphasize
the needs and desires of these people to improve their quality of life
and economic well-being. The problems of urbanization, caused by
raI})lid shifts in population distribution, are destroying the city and
dehumanizing its inhabitants. Instead of fulfilling their potential and
contributing to the economy, many are frustrated%y a lack of employ-
ment. New jobs would be rewarding to them, not only economically,
but also in the knowledge that they were contributing directly to the
betterment of their own living environment. The benefits will be an in-
creased flow of dollars into the cconomy and the improvement in the
quality of the environment.

It is not too soon to begin the necessary engineering and levelop the
sKeciﬁc plans for such a bold new program. Many of the technological
skills and the manpower are now available. The Government should
take the lead, in partnership with industry, the universities, and the
scientific community, to turn this concept into reality. To accomplish
this, a commitment must be made to finance some of these large off-
shore undertakings and the necessary supporting technologies. By
step-wise growth, island complexes with a multiplicity of purposes can
evolve which will be competitive with existing onshore facilities and
will enhance our Nation’s overall position in the world marketplace.
In several countries, man-made islands are in the working, and are
considered the wave of the future.

A third major ocean project is the deployment of ocean environ-
mental surveillance and monitoring systems which would lead to the
management of the ocean environment. These systems would assess
the “state of health” of the oceans and the coastal waters, detect pol-
lutant levels, mechanisms, and distributions, and monitor and predict
natural environmental phenomena of weather patterns and storms.
One such worldwide program presently underway is the Integrated
Global Ocean Station System (IGOSS), being coordinated through
the, Intergovernmental Oceanographic Commission in cooperation
with the World Meteorological Organization. NOA A’s National Buoy
Project is contributing to IGOSS by the development of data buoy
technology and determination of system requirements. Both IGOSS
and World Weather Watch are the beginnings of a coordinated global
monitoring system.

Similarig the United States must coordinate and expand its
environmental monitoring by utilizing advanced sensors, communica-
tions and data processing technology. Effective action requires
increased deployment of data buoy stations in coastal regions, combin-
ing pollutant detection with oceanographic and meteorological meas-
urements in the same ocean station and integrating these ocean data
sources with ship data and remote sensing information from aireraft
and satellites such as the Nimbus Weather Satellite and the Earth
Resources Technology Satellite.

The use of submersibles and undersea habitats and laboratories
should complement the other information and observational plat-
forms. As Jacques Cousteau has proven in his pioneering Conshelf
experiments, man’s personal observations can provide knowledge
about the health and nature of the ecosysteni which instruments can-
not sunply. The importance of this fact was further demonstrated in
our TEKTITE project where many months of continuous scientific
work were accomplished. The combination of man-in-the-sea programs
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with instrumented monitoring stations will enable us to achieve a more
nearly complete understanding of ocean environmental processes,
their management, and their effect on all living things.

Many environmental data systems are being used by NOAA and
NASA, but a truly cost-effective, coordinated system has yet to be
implemented. With a greater financial commitment to this purpose,
and a more centralized focus for coordination of the many parallel
programs now being pursued, our Nation should eventually be capable
of not only controlling ocean environment pollution but also managing
the control of some natural disasters, such as hurricanes, and operating
warning systems for tidal waves and earthquakes.

The technical skills and trained personnel of the acrospace industry
are available for application to this endeavor. There is much com-
monality between aerospace and ocean systems technologies. Central
integrative program management. as well as capital investment, on the’
part of the Government is needed to foster the constructive applica-
. tion of these technical resources.

Traditionally this Nation has maintained a competitive lead throngh
technological superiority. Today, however, we are witnessing a serious
attrition of engineers and scientists in this country. This is partly due
to space and defense cutbacks which are driving many technical peo-
ple into nontechnical professions. Probably of equal importance is the
fact that young people today are less attracted to engineering than
they were a decade ago, and this trend is shown in the pr